S04P1438 

DESCRIPTION 

FILE MANAGEMENT DEVICE 

Technical Field 

The present invention relates to a file management 
device, a file managing method, ' a program for the file 
managing method, and a recording medium recorded with a 
program for the file managing method, which can be 
applied to, for instance, an optical disk apparatus. The 
present invention allows for an effective use of a result 
searched in the past by storing the searched result as 
recorded in an entry related to a virtual folder at a 
later date. 

Background Art 

There have been suggested a disk apparatus and 
others for recording a result of imaging using a high- 
capacity recording medium capable of random access such 
as an optical disk. 

With relation to such a disk apparatus, for 
instance, Japanese Patent Laid-open No. 2001-84705 
suggests a method of improving operationality of a large 
number of files by using an index file which is created 
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from the large number of files recorded in a recording 
medium and recorded in the recording medium. 

Japanese Patent Publication No. 2002-278996 
suggests another method of further improving 
operationality of the large number of files by managing 
each file layered in the index file created as described 
above . 

Namely, in these methods, the index file is formed 
by grouping extracted information containing information 
concerning the managed files extracted with respect to 
each attribute, and each group is formed with a sequence 
of entries based on the extracted information from each 
file. More specifically, these index files are configured 
with a text entry assigned with the extracted information 
by a letter string concerning a disk title and each 
managed file, a thumbnail image entry assigned with the 
extracted information by a still image (thumbnail image) 
showing the content of the disk title and each managed 
file, and a property entry assigned with data indicating 
the attribute of the disk title and each managed file. 

This enables the index file, for instance, to 
provide a user with a thumbnail image of each file from 
the thumbnail image entry and to provide the user with a 
title of each file from the text entry so as to select a 
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desired file easily and reliably. 

Since the property entry has various information 
concerning corresponding files therein, it is assumed to 
be possible, in such an index file, to refine a file 
recorded in the recording medium by searching based on 
the creation date of the file using the records in the 
property entry to search the desired file quickly. Since 
the text entry has the title recorded therein, it is also 
assumed to be possible to search the desired file quickly 
by searching each of the text entries by keyword searches. 
It is also supposed to be possible to refine the files 
and search the desired file easily and reliably by 
searching the thumbnail image entry depending on whether 
there is a thumbnail image or not. 

However, in searching a file recorded in such a 
recording medium, when a large number of files are 
recorded in the recording medium, it is possible that the 
same searches are often repeated. It is also possible 
that a search processing is executed to further refine 
the result of a search executed in the past. It is 
supposed to be useful to make effective use of the result 
of the search result in the past at a later date. 

Disclosure of Invention 
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The present, invention was made in consideration of 
the issues describe above, to suggest a file management 
device, a file managing method, a computer program for 
the file managing method, and a recording medium recorded 
with the same, allowing for making effective use of the 
result of the search result in the past at a later date. 

In order to solve the problems, the present 
invention is applied to the file management device 
managing files recorded in a recording medium by an index 
file recorded in the recording medium, wherein the index 
file has a series of entries including, in block, 
information extracted from a file recorded in the 
recording medium, information extracted from a file 
correlated to a folder set in the recording medium, and 
information extracted from the folder, and indicates 
layer structures of the file and the folder by layer 
information pointing other entries set in the entry; 
wherein an entry of the folder indicates the files 
belonging to the folder by registration information 
pointing other entries, and indicates, by the identifying 
information, whether or not the corresponding folder is a 
virtual folder; and wherein the file management device 
retrieves an entry of the index file according to 
conditions for retrieval set by a user to select a file 
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registered in the index file, and sets the registration 
information in an entry of the virtual folder so that an 
entry corresponding to the selected file is indicated. 

When the configuration of the present invention is 
applied to the file management device managing files 
recorded in a recording medium by the index file recorded 
in the recording medium, wherein the index file has a 
series of entries including, in block, information 
extracted from a file recorded in the recording medium, 
information extracted from a file correlated to a folder 
set in the recording medium, and information extracted 
from the folder, and the index file indicates layer 
structures of the file and the folder by layer 
information pointing other entries set in the entry; 
wherein an entry of the folder indicates the files 
belonging to the folder by registration information 
pointing other entries, and the entry of the folder 
indicates, by the identifying information, whether or not 
the corresponding folder is a virtual folder; and wherein 
the file management device retrieves an entry of the 
index file according to conditions for retrieval set by a 
user to select a file registered in the index file, and 
sets the registration information in an entry of the 
virtual folder so that an entry corresponding to the 
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selected file is indicated, the search result can be 
recorded and stored in the entry corresponding to the 
virtual folder set for the index file, whereby the search 
result in the past can be effectively used by processing 
on the index file at a later date. 

The present invention is also applied to the file 
management method managing files recorded in a recording 
medium by an index file recorded in the recording medium; 
wherein the index file has a series of entries including, 
in block, information extracted from a file recorded in 
the recording medium, information extracted from a file 
correlated to a folder set in the recording medium, and 
information extracted from the folder, and indicates 
layer structures of the file and the folder by layer 
information pointing other entries set in the entry; and 
wherein an entry of the folder indicates the files 
belonging to the folder by registration information 
pointing other entries, and indicates, by the identifying 
information, whether or not the corresponding folder is a 
virtual folder. The method includes a step of retrieving 
entries of the index file according to retrieval 
condition set by a user to select a file registered in 
the index file; and a step of registering registration 
information pointing an entry corresponding to the file 
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selected in the retrieving step and the retrieval 
conditions in an entry of the virtual folder. 

With the above configuration, the present invention 
thus provides the file managing method allowing for an 
effective use of the search result in the past at a later 
date by the processing on the index file. 

The present invention is also applied to a computer 
program of the file managing method for managing the 
files recorded in the recording medium based on an index 
file recorded in the recording medium by having a 
computer execute the prespecified processing sequence, 
wherein the index file has a series of entries including, 
in block, information extracted from a file recorded in 
the recording medium, information extracted from a file 
correlated to a folder set in the recording medium, and 
information extracted from the folder, and indicates 
layer structures of the file and the folder by layer 
information pointing other entries set in the entry; and 
wherein an entry of the folder indicates the files 
belonging to the folder by registration information 
pointing other entries, and indicates, by the identifying 
information, whether or not the corresponding folder is a 
virtual folder. The processing* sequence includes a step 
of retrieving entries of the index file according to 
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retrieval condition set by a user to select a file 
registered in the index file; and a step of registering 
registration information pointing an entry corresponding 
to the file selected in the retrieving step and the 
retrieval conditions in an entry of the virtual folder. 

With the above configuration, the present invention 
thus provides the program of the file managing method 
allowing for an effective use of the search result in the 
past at a later date by the processing on the index file. 

The present invention is also applied to a 
recording medium recorded with the computer program of 
the file managing method for managing the files recorded 
in the recording medium based on the index file recorded 
in the recording medium by having a computer execute the 
prespecified processings, wherein the index file includes 
a series of entries comprising, in block, information 
extracted from a file recorded in the recording medium, 
information extracted from a file correlated to a folder 
set in the recording medium, and information extracted 
from the folder, and indicates layer structures of the 
file and the folder by layer information pointing other 
entries set in the entry; wherein an entry of the folder 
incicates the files belonging to the folder by 
registration information pointing other entries, and 
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indicates, by the identifying information, whether or not 
the corresponding folder is a virtual folder is indicated. 
The prespecified processing sequence including: a step of 
retrieving entries of the index file according to 
retrieval condition set by a user to select a file 
registered in the index file; and a step of registering 
registration information pointing an entry corresponding 
to the file selected in the retrieving step and the 
retrieval conditions in an entry of the virtual folder. 

With the above configuration, the present invention 
thus provides the recording medium recorded with the 
program of the file managing method allowing for an 
effective use of the search result in the past at a later 
date by the processing on the index file. 

With the present invention, the processing on the 
index file makes an effective use of the search result in 
the past at a later date. 

Brief Description of Drawings 

FIG. 1 is a block diagram showing an optical disk 
apparatus according to an embodiment of the present 
invention; 

FIGS. 2A to 2C are diagrams indicating the index 

file; 
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FIG. 3 is a diagram explaining the index file on 

FIG. 2; 

FIG. 4 is a flow chart showing the processing 
procedure associated with the index file on FIG. 2; 

FIG. 5 is a flow chart continued from FIG. 4; and 
FIG. 6 is a flat view showing an example of the 
display of the folders associated with the index file. 

Best Mode for Carrying out the Invention 

An embodiment of the present invention is described 
below with reference to the drawings as needed. 
(1) Configuration of the embodiment 

(1-1) Configuration of the optical disk apparatus 

FIG. 1 is a block diagram showing an optical disk 
apparatus according to the embodiment of the present 
invention. The optical disk apparatus 1 acquires an image 
signal and audio signal of an object using an imaging 
means and a sound-acquiring means (not shown) and records 
the result of imaging by the image signal and sound 
signal on an optical disk 2. The optical disk apparatus 1 
also reproduces the result of imaging recorded in the 
optical disk 2 and outputs the result from a display unit 
including a liquid crystal display panel and a sound 
output unit including a speaker, or to an external device. 
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The optical disk apparatus 1 acquires such a result of 
imaging in the form of moving image or still image under 
the control of a system controlling microcomputer 19 
operated by a user, and compresses the moving image by 
MPEG (Moving Picture Experts Group) format to record the 
same on the optical disk 2 in a prespecified file format, 
or compresses the still image by JPEG (Joint Photographic 
Coding Experts Group) format to record the same on the 
optical disk 2 in a prespecified file format. This 
embodiment uses Quick Time (hereinafter referred to as 
»QT") as the file format. 

With this configuration in the optical disk 
apparatus 1, a video encoder 11 executes analog- to- 
digital conversion to the image signal from the imaging 
result to produce an image data, encodes the image data 
based on either MPEG or JPEG format, and outputs the 
coded data from the image data thereby. 

An audio encoder 12 executes analog- to-digital 
conversion to the audio signal in the imaging result to 
produce an audio data, encodes the audio data, and 
outputs the coded data from the audio data thereby. 

A file creator 15, at the time of recording, 
multiplies the coded data outputted from the video 
encoder 11 and the audio encoder 12 to produce a data 
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sequence of the QT movie file under the control of the 
system controlling microcomputer 19. 

A memory controller 18 switches operations under 
the control of the system controlling microcomputer 19, 
records the data sequence of the QT movie file outputted 
from the file creator 15 and various data outputted from 
the system controlling microcomputer 19 in a memory 17 in 
order of precedence for a temporary retention at the time 
of recording, and outputs the retained data corresponding 
to a sequential processing by an error-correction 
encoder/decoder 21. At the time of reproducing, the 
memory controller 18 in turn temporarily retains the 
output data from the error-correction encoder/decoder 21 
and outputs the same to a file decoder 16 and the system 
controlling microcomputer 19. 

The error-correction encoder /decoder 21 switches 
operations under the control of the system controlling 
microcomputer 19 and temporarily records the output data 
from the memory controller 18 in a memory 2 0 to add an 
error-correction code. By reading out the data recorded 
in the memory 2 0 and output ting the data in a 
prespecified order, the error-correction encoder/decoder 
21 also interleaves these data to output to a data 
modulator/demodulator 23. At the time of reproducing, on 
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the contrary to the time of recording, the error- 
correction encoder/decoder 21 also deinterleaves the data 
outputted from the data modulator/demodulator 23 by 
temporarily recording the data outputted from the data 
modulator/demodulator 23 in the memory 20 and outputs the 
data to the memory controller 18 in a prespecified order. 
At the same time, errors are corrected by the error 
correction codes added at the time of recording. 

The data modulator/demodulator 23 switches 
operations under the control of the system controlling 
microcomputer 19, and at the time of recording, after 
converting the output data from the error-correction 
encoder/decoder 21 into a serial data sequence, executes 
a modulation processing to output the same to either a 
magnetic field modulation driver 24 or an optical pick-up 
33. At the time of reproducing, the data 
modulator/demodulator 23 reproduces the clock from the 
reproduction signal outputted from the optical pick-up 33, 
obtains a reproduction data corresponding to the serial 
data sequence produced at the time of recording by 
binary- identifying and demodulating the reproduction 
signal based on the clock, and outputs the reproduction 
data to the error-correction encoder/decoder 21. 

The magnetic field modulation driver 24 drives a 
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magnetic field head 32 by the output signal from the data 
modulator /demodulator 2 3 under the control of the system 
controlling microcomputer 19 at the time of recording 
when the optical disk 2 is a magnetic optical disk. The 
magnetic field head 32 is held on the opposite side of 
the optical disk 2 from the optical pick-up 33 and 
impresses a modulation magnetic field at the position of 
the laser beam emitted by the optical pick-up 33 
according to the output data from the data 
modulator/demodulator 23. In this way, when the optical 
disk 2 is a magneto-optical disk, the. optical disk 
apparatus 1 records a QT movie file and the like in the 
optical disk 2 by the thermomagnet ic recording method. 

The optical disk 2 is a disk-like recording medium, 
and is a rewritable optical disk such as a magneto- 
optical disk (MO) , or a phase-changing type of disk in 
this embodiment. A spindle motor 31 rotates the optical 
disk 2 according to conditions including a constant 
linear velocity (CLV) , a constant angular velocity (CAV) , 
a zone constant linear velocity (ZCLV) and the like 
suited to the optical disk 2. 

The servo circuit 30 controls operations of the 
spindle motor 31 based on various types of signals 
outputted from the optical pick-up 33, thereby provides 
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spindle control. The servo circuit 30 also provides 
tracking control and focus control for the optical pick- 
up 33, drives the optical pick-up 33 and magnetic head 32 
for seeking, and furthermore executes the processing such 
as focus search. 

A drive control microcomputer 22 controls 
operations in the servo circuit 3 0 such as seeking 
according to an instruction from the system control 
microcomputer 19 . 

The optical pick-up 33 irradiates a laser beam to 
the optical disk 2, receives the reflected light with a 
prespecified photo acceptance unit, and computes a result 
of photo acceptance to produce and output various control 
signals, and also outputs a reproduction signal with a 
signal level varying according to an pit array, or a mark 
array formed in the optical disk 2. Furthermore, the 
optical pick-up 33 switches an operation according to 
control by the system control microcomputer 19, and 
intermittently heightens an intensity of laser beam 
irradiated to the optical disk 2 in recording when the 
optical disk 2 is an magneto-optical disk. With this 
functional configuration, in this optical disk device 1, 
a QT movie file or the like is recorded in the optical 
disk based on the so-called pulse train system. When the 
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optical disk .2 is a phase-change type of disk, the 
optical pick-up 33 heighten an intensity of laser beam 
irradiated to the optical disk 2 from that in 
reproduction to that in writing according to output data 
from a data demodulator 23, and records a Qt movie file 
or the like in the optical disk 2 using the technique of 
thermal recording . 

Because of the functional configuration as 
described above, in the optical disk device 1, video 
signals and audio signals as a result of imaging are 
respectively compressed by the video encoder 11 and the 
audio encoder 12 to be converted into elementary streams. 
Next, the elementary streams are converted into a QT 
movie file by the file creator 15, and then the file is 
passed through the memory controller 18, the error- 
correction encoder/decoder 21, and the data demodulator 
23, thus the data of the QT movie file, data on the index 
file and the like are recorded in the optical disk 2 by 
the optical pick-up 33 or by the optical pick-up 33 and 
the magnetic head 32. The index file is a file for 
indexing with the Qt movie file recorded in the optical 
disk 2 set in an management object file, and the details 
are described below. 

In the optical disk device 1, reproduction signals 
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acquired by the optical pick-up 33 is processed by the 
data modulator/demodulator 23 to obtain data for 
reproduction, and the data for reproduction is processed 
by the error- correct ion encoder/decoder 21 to reproduce 
the QT movie file, the index file, and the like recorded 
in the optical disk 2, and the QT movie file, the index 
file, and the like are outputted from the memory 
controller 18 . 

The file decoder 16 receives data in the QT movie 
file outputted from the memory controller 18, and 
separates the data into encoded video data and encoded 
audio data to output the data to a video decoder 13 and a 
audio decoder 14, respectively. The video decoder 13 
subjects the encoded video data to data decompression, 
and outputs the decompressed data to a display means or 
other external device not shown. The audio decoder 14 
subjects the encoded audio data outputted from a file 
decoder 16 to data decompression, and outputs the 
decompressed data to an audio output means or other 
external device not shown. With the operations described 
above, the optical disk device 1 outputs the data so that 
a result of imaging reproduced from the optical disk 2 
can be monitored. 

The optical disk device 1 has an interface for 
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connection with an external device such as a computer, 
and can record a result of imaging as output data from 
the computer in the optical disk 2, or reproduce a file 
recorded in the optical disk 2 and processes the 
reproduced data with the computer. 

An operating section 26 includes various operators 
for the optical disk device 1 and a touch panel provided 
on a liquid crystal display panel, and notifies various 
operations performed by a user to the system control 
microcomputer 19. 

The system control microcomputer 19 is used for 
controlling operations of the optical disk device 1 as a 
whole, and makes the optical pick-up 3 3 seek along the 
innermost periphery of the optical device 2, when loading 
of the optical disk 2 is detected, by executing a 
prespecified processing program recorded in a memory not 
shown to reproduce management information for a file 
management system for the optical disk 2. Further the 
system control microcomputer 19 acquires the reproduced 
management information from the memory controller 18, and 
stores the information in a memory incorporated therein. 
With the functional configuration as described above, an 
address of each file recorded in the optical disk 2 and 
an empty area are detected. 
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The processing program for the system control 
microcomputer 19 is generally installed before shipment, 
but may be downloaded via a network for installation, or 
may be reproduced from a recording medium for 
installation. Various types of recording media including 
an optical disk, a magnetic tape, a memory card may be 
used for the purpose as described above. 

The system control microcomputer 19 checks the 
management information acquired as described above, and 
when an index file is recorded in the optical disk 2, the 
system control microcomputer 19 makes the optical pick-up 
33 seek to a position at which the index file is recorded, 
and reproduces the index file. Furthermore, the system 
control microcomputer 19 acquires the reproduced index 
file with the memory controller 18, and records and 
stores the reproduced index file in a memory incorporated 
therein. Because of the functional configuration as 
described above, in this embodiment, the general 
operability in processing files recorded in the optical 
disk 2 are improved by making use of the index file. 

Namely, in response to user's operations, the 
system control microcomputer 19 controls operations of 
the optical disk device 1 to introduce contents of a QT 
movie file recorded in the optical disk 2 by displaying 
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thumbnail images and the like stored in the index file on 
a liquid crystal panel for monitoring, to accept 
selection of a file by a user based on the introduction 
above, and to reproduce the file selected by the user 
based on the corresponding management file. 

When recording of a result of imaging is instructed 
by a user, the system control microcomputer 19 detects an 
empty area based on the management information and makes 
the optical pick-up 33 seek to the empty area, and 
records results of imaging acquired successively in the 
optical disk 2. Furthermore, the system control 
microcomputer 19 updates the management information 
stored in a memory to correspond to a record of a QT 
movie file recorded as a result of imaging, and also 
updates management information in the optical disk 2 
based on the updated management information, for instance, 
when the optical disk 2 is unloaded. The management 
information is updated by outputting the management 
information stored in a memory and updated as described 
above to the error-correction encoder/decoder 21 via the 
memory controller 18 . 

In the processing steps, the system control 
microcomputer 19 outputs various types of information 
required for production of the Qt movie file to be 
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recorded to the file creator 15 . Furthermore the system 
control microcomputer 19 acquired information required 
for creation of an index file via the file creator 15, 
and updates the index file for the QT movie file to be 
recorded in the optical disk 2 anew based on the 
information acquired as described above as well as the 
information outputted to the file creator 15, and the 
like, and also updates the index file recorded in the 
optical disk 2 based on the index file updated as 
described above and stored in the memory like in updating 
the management information. 

When edition of a file recorded in the optical disk 
2 is instructed by a user, the system control 
microcomputer 19 updates, in response to the instruction 
for updating, the index file and management information 
stored in the memory, and also updates the index file and 
management information stored in the optical disk 2 based 
on the updated management information. 

In the optical disk device 1 for recording video 
signals and audio signals as a result of imaging in the 
optical disk 2, a QT movie file is recorded with a format 
enabling reference from the outside. Namely, in the 
optical disk device 1, a video file and an audio file are 
recorded on the optical disk 2 based on video signals and 
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audio signals respectively, and furthermore a resource 
file for managing the video file and audio file is 
recorded in the optical disk 2, and with the operations 
as described above, the QT movie file is recorded based 
on the video file, the audio file, and the resource file 
in the optical disk 2 . 
(1-2) Index file 

The index file is used for managing information 
required for reproduction such as an address of a 
recording position, a file name, a file length and the 
like with the file management system in the optical disk 
2, like other various types of files such as the QT movie 
file recorded in the optical disk 2, and includes 
information introducing contents of the QT movie file as 
an object for management recorded in the optical disk 2. 
Because of the configuration, in the optical disk device 
1, by selecting the QT movie file recorded in the optical 
disk 2 by referring to this index file and reproducing 
the selected file from the optical disk 2 based on the 
file management system, even when a number of QT movie 
files are recorded, it is possible to quickly and 
accurately select a desired file, which enables 
improvement in the operability. 

In the index file according to this embodiment, an 
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abstract information for a QT movie file or the like 
(described as abstract information hereinafter) is 
assigned to the information introducing contents of the 
QT movie file recorded in the optical disk 2, and the 
index file is formed with successive entries of the 
abstract information blocks, so that each QT movie file 
can easily and accurately be checked and identified. 

In the index file, data groups each including the 
abstract information are classified according to the 
attribute, so that the index file has the same file 
structure as the QT movie file recorded in the optical 
disk 2. Because of the feature, the index file can be 
prepared and processed by utilizing a structure of the 
optical disk device 1 for preparing a QT movie file, 
which also contributes to simplification of a structure 
of the optical disk device 1. 

More specifically, in the index file, abstract 
information for real data is grouped and assigned, 
according to a structure of the QT movie file, to a text 
entry file El, a thumbnail image entry file E2 , and a 
property entry file E3 as shown in FIG. 2, and therefore 
the index file is formed with the entry files El to E3 
and a resource file (not shown) including management 
information for the entry files El to E3 . 



S04P1438 



In this resource file, management information such 
as that for a start position of a slot in each entry file 
and the like is recoded together with attribute 
information for this index file. 

In contrast, headers TXH, THH, and PH indicating 
attributes and the like of the entries El to E3 are 
provided at heeder sections of the entry files El to E3 
respectively, followed by entries each with a fixed 
length slot. 

In the text entry file El, data of character 
strings for disk titles and other tiles relating to 
management object files and the like are assigned to 
slots successively, so that the text entry file El is 
formed with a succession of entries including data for 
the titles. In contrast, in the thumbnail image entry 
file E2, disk titles and thumbnail images indicating 
contents of management object files are assigned to slots 
successively, so that the thumbnail image entry file E2 
is formed with a succession of the entries of the 
thumbnail images. 

In the text entry file El and thumbnail image entry 
file E2 , each slot has a fixed length, and one slot or a 
plurality of slots are allocated to one management object 
file according to a data volume of the abstract 
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information obtained from the management object file. A 
type of abstract information varies according to a type 
of a management object file, so that sometimes an entry 
may not be provided for a management object file. 

In contrast, data of disk titles and attributes of 
management object files is allocated to the property 
entry file E3 , and abstract information based on binary 
data set in the disk titles and management object files 
are successively allocated to slots together with the 
entry management information, so that the property entry 
file E3 is formed with a succession of entries based on 
the abstract information. In the property entry file E3 , 
each slot has a fixed length like in the text entry file 
El as well as in the thumbnail image entry file E2 . The 
property entry file E3 is always provided regardless of a 
type of the management object file, and furthermore 
entries for management object files are set in 
correspondence to entries provided in the text entry file 
El and thumbnail image entry file E2 . 

When no entry is provided in the text entry file El 
nor in the thumbnail image entry file E2 , abstract 
information for one management object file is allocated 
to one or a plurality of slots according to a data volume 
of corresponding abstract information in the property 
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entry file E3 . On the other hand, when a plurality of 
entries are set to one management object file in the text 
entry file El or in the thumbnail image entry file E2 , 
entries are provided for the management object files 
regardless of the data volume of abstract information in 
the property entry file E3 . By configuring a real data 
portion with a fixed length in the index file, 
unnecessary consumption of a memory space in a recording 
medium can be prevented, and times of access to the 
recording medium can be reduced, so that the time 
required for processing can be shortened. 
(1-3) Management with the property entry file 

In each entry of the property entry file E3 , 
management information (indicating the relationship as 
indicated by the arrow heads in FIG. 2) is set, which 
identifies corresponding other entries as management 
information entries relating to other entries, and when 
an entry has a plurality of slots, management information 
relating to extended slots identifying the following 
successive entries is set therein. Thus in the index file, 
a plurality of slots with abstract information for one 
management object file recorded therein are identified 
with management information indicating relation with 
other entries set in the property entry file E3 . 



S04P1438 



Furthermore in the property entry file E3 , information 
for identifying corresponding management object files is 
set, so that the management object files can be 
identified with the abstract information recorded in this 
index file. 

Furthermore, validity/ invalidity information 
indicating whether abstract information registered in 
each entry is valid or invalid is set in the property 
entry file E3 . Therefore, in the index file, only by 
setting the val idi ty/ inval idity information provided in 
the property entry to a necessary value, it is possible 
to invalidate of entries corresponding not only to the 
property entry file E3 , but also to the text entry file 
El and thumbnail image entry file E2 to delete 
registration of management object files in the index file. 

An index file can be registered in each entry file 
not only for a file actually present on a recording 
medium, but also for an actual folder and a virtual 
folder in a file management system on a recording medium, 
and a layered structure can be defined for property 
entries with the folder as described above registered 
therein in each property entry. Because of the feature, 
the index file can manage files recorded in the optical 
disk 2 according to the folder structure based on the 
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layered structure actually set in the optical disk 2, and 
further more according to the folder structure based on 
the virtual layered structure set in the index file. 

As shown in FIG. 3, when a first original folder 
and a second original folder are formed under a root 
folder in a recording medium, an entry #0 for the root 
folder, an entry #1 for the first original folder, and an 
entry #2 for the second original folder corresponding to 
the root folder and first and second original folders 
respectively are registered in the property entry file E3 . 
Further management information defining layered 
structures of the folders (referred to as layer 
information hereinafter) are recorded in the entries #0 
to #2 respectively. 

When first to third contents files are recorded 
under the first original folder and fourth to eighth 
folders are recorded under the second original folder, 
entries #3 to #10 corresponding to the contents files are 
registered, and layer information defining layered 
structure of the original folders and contents files are 
recorded in the entries #3 to #10 for the content files 
as well as the entries #1 and #2 for the first and second 
original folders to which the contents files belong. 

In this embodiment, based on the configuration as 
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described above, the system control microcomputer 19 
prepares a folder instructed by a user, records a file 
relating to a result of imaging to the folder instructed 
by the user, and also registers entries corresponding to 
the folder and file in the index file. 

In this embodiment, first and second favorite 
folders are virtually defined under the root folder in 
relation to entries in the index file having the original 
layered structure as described above. For the virtual 
definition, entries #11 and #12 corresponding to the 
first and second favorite folders respectively are 
registered in the property entry file E3 . The entries #11 
and #12 relates to virtual folders respectively, which is 
defined by setting a flag in the property entry. Further 
layer information defining a layered structure between 
the root folder and the first and second favorite folders 
is set in the entries #11 and #12 for the first and 
second favorite folders as well as in the entry #0 for 
the upper folder. 

Furthermore, management information (referred to as 
registration information hereinafter) pointing the 
entries #3 to #5, #8, and #9 for files is registered by a 
user in the first and second favorite folders 
respectively as shown by the arrow heads in FIG. 3 in 
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response to an operation by the user. In the example 
shown in FIG. 3, the second, third, and sixth contents 
files are registered in the first favorite folder, and 
the first, third, and seventh contents files are 
registered in the second favorite folder. 

When a user instructs registration in a favorite 
folder by selecting any file by checking displays based 
on thumbnail images or displays of titles, the system 
control microcomputer 19 registers the entry of the 
favorite folder in the property entry file E3 according 
to the necessity, or sets the registration information 
pointing an entry of the file instructed by the user in 
this entry. With this configuration, in the optical disk 
device 1, user's file operation can further be simplified 
based on the virtual folder structure. 

More specifically, in this embodiment, identifying 
information for identifying each entry is allocated to 
each of the entry files El to E3 , and furthermore this 
identifying information is allocated to the layer 
information and registration information in the property 
entry file E3 . Therefore, in this embodiment, entry 
numbers are allocated to slots from a header one in the 
incrementing mode in each entry file. Because of this 
configuration, in FIG. 3, the entry numbers each set as 
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#4, #5, and #8 for respective corresponding contents 
files are registered as registration information pointing 
other entries respectively in the entry relating to the 
first favorite folder. 

Furthermore in this embodiment, a folder for a 
result of retrieval for collecting a result of retrieval 
is formed under the root folder with a virtual folder 
like the favorite folder described above. Because of this 
configuration, an entry #13 for a folder collecting a 
result of retrieval is registered in this property entry 
file E3 like in the favorite- folder, a title indicating a 
result of retrieval is registered in the text entry file 
El relating to this entry, and furthermore layer 
information defining a layered structure between the root 
folder and the folder for a result of retrieval is set in 
the entry #13 for the folder for a result of retrieval as 
well as in the entry #0 for an upper folder. 

In this embodiment, a folder collecting a result of 
retrieval is virtually provided on the index file, and a 
result of retrieval can be recorded in this folder. 

In the index file, entries #14 and #15 for a 
virtual folder for storing therein a discrete result of 
retrieval specified by a user are provided under this 
folder for a result of retrieval. Therefore a result of 
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retrieval is recorded and stored in each of the entries 
#14 and #15 or this folder, so that a result of retrieval 
performed in the past can effectively be used at a later 
date . 

It is defined by a flag set in the property entry 
that the entries #14 and #15 relate to a result of 
retrieval, and the entry number #13 is registered in the 
layer information pointing the entry #13 for an upper 
folder collecting a result of retrieval. Also in the 
entry #13 for an upper folder collecting a result of 
retrieval, entry numbers of #14 and #15 are registered in 
the layer information pointing the lower layer entries 
#14 and #15. As described above, in this embodiment, also 
a result of other retrieval can be provided to a user 
because of the layered structure including connection to 
other files, which improves the convenience for users. 
The layered structure defined as described above can 
quickly be grasped both from the upper layer side and 
from the lower layer side . 

A file for a result of retrieval is recorded in the 
entries #14 and #15 each for a result of retrieval like 
registration of files belonging to the favorite folder in 
the entries #11 and #12 in the favorite folder. Namely, 
for instance, when the first and third contents files are 
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detected in the processing for retrieval in relation to 
the entry #14 for a result of retrieval, as indicated by 
an arrow head shown with a broken line, entry numbers for 
the entries #3 and #5 corresponding to the first and 
third contents files are set in the registration 
information. As described above, like in the case of the 
favorite folder, it is possible to realize the 
operability as if files each reflecting a result of 
retrieval are arranged in the folder for a discrete 
result of retrieval . 

In entries in the text entry file El corresponding 
to the entries #14, #15, title names of folders relating 
to the discrete results of retrieval are registered so 
that each result of retrieval can be identified, and 
further retrieval conditions for retrieval are registered 
therein. In the example shown in FIG. 3, title names are 
shown as "Retrieval result 1", "Retrieval result 2", and 
the like by adding incrementing numbers to the names of 
retrieval results. As for conditions for retrieval, for 
instance, a keyword used for retrieval is registered. 

In the property entry file E3 , in addition to the 
management information as described above, attribute 
information for management objects such as a 
corresponding file, a date of preparation of a folder, a 
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data of updating, a type of a management object file, and 
a like are allocated, so that a user can search for the 
management object files recorded in a recording medium 
according to the attribute information. 
(1-4) Retrieval processing by the system control 
microcomputer 19 

Based on the setup for an index file as described 
above, the system control microcomputer 19 executes 
processing such as retrieving on the index file in 
response to an operation by a user. 

FIG. 4 and FIG. 5 are flowcharts each showing a 
processing procedure for retrieval performed by the 
system control microcomputer 19. When an operation on an 
operating section 26 by a user is detected, the system 
control microcomputer 19 proceeds from step SP1 to step 
SP2, and interprets the user's operation. In the 
following step SP3, the system control microcomputer 19 
determines whether or not the user's operation 
interpreted in step SP2 is a retrieval processing. 

When an affirmative result is obtained in step SP3, 
the system control microcomputer 19 proceeds from step 
SP3 to step SP4 (Refer to FIG. 5) , and has an input 
screen displayed on a display section to accept 
conditions for retrieval via the input screen. The 
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conditions for keyword retrieval for titles set in the 
text entry file El include a date of recording, a type of 
a management object file (whether the file is for a still 
image or for a moving picture) , a result of retrieval in 
the past, and the like. 

When conditions for retrieval are accepted on the 
input screen, the system control microcomputer 19 
proceeds to step SP5, and determines whether or not the 
conditions for retrieval inputted by a user are identical 
to any of those already registered in the retrieval 
result files in the index file. 

When an affirmative result is obtained in step SP5, 
the system control microcomputer 19 proceeds from step 
SP5 to step SP6, and retrieval result files registered in 
entries relating to retrieval result folders satisfying 
the conditions for retrieval are displayed in list form. 
More specifically, like in the case where files 
registered in a favorite folder are displayed in list ' 
form, the system control microcomputer 19 successively 
detects entries pointed by the registration information 
registered in the entries for retrieval result, and when 
a display with thumbnail images is specified by a user, 
has thumbnail images for the files relating to the 
retrieval result displayed. When a display with titles is 
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specified by the user, titles of files relating to the 
retrieval result of text entries relating to the entry 
are displayed in list form. 

When files registered in the index file are 
retrieved according to the same retrieval conditions as 
those recorded in the index file, the system control 
microcomputer 19 presents retrieval results performed in 
the past according to the retrieval conditions recorded 
in the index file, so that the user can efficiently 
perform the retrieval processing by making use of 
retrieval results in the past. 

When a result of retrieval is provided to a user, 
the system control microcomputer 19 proceeds the process 
to step SP7 and updates an updating date for the entry to 
the current date, and then proceeds to step SP8 (FIG. 4) 
to terminate the processing procedure. 

When a negative result is obtained in step SP5 (FIG. 
5) , the system control microcomputer 19 proceeds from 
step SP5 to step SP9 . In step SP9, the system control 
microcomputer 19 determines whether or not a result of 
retrieval in the past can be used. More specifically, the 
system control microcomputer 19 compares the retrieval 
conditions inputted by the user in step SP4 to the 
retrieval conditions already registered in the entry for 
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retrieval results in the index file, and when retrieval 
conditions inputted by the user in step SP4 is further 
refined as compared to those already registered in the 
index file, it is determined that the retrieval results 
in the past can be used. The case where the retrieval 
results in the past can be used means, for instance, that 
the retrieval condition registered in the index file 
requires retrieval of files recorded on a specific date 
while the retrieval condition inputted in step SP4 by the 
user requires retrieval of moving picture file recorded 
on the specific date. Further, also when a user specified 
a range for retrieval and the specified range includes a 
virtual folder relating to discrete retrieval result, the 
system control microcomputer 19 determines that the 
retrieval results in the past can be used. 

When it is determined that the retrieval results in 
the past can be used, the system control microcomputer 19 
proceeds from step SP9 to step SP10, and retrieves files 
satisfying the retrieval conditions set by the user by 
making use of the retrieval results in the past. More 
specifically, the system control microcomputer 19 detects 
registration information set in the entries for discrete 
retrieval results relating retrieval results in the past, 
and then detects entries pointed by the registration 
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information, and refines objects for retrieval by making 
use of the retrieval results in the past. Furthermore, 
the system control microcomputer 19 determines records in 
the entries refined according to the retrieval conditions 
and retrieves files satisfying the retrieval conditions. 

The system control microcomputer 19 retrieves files 
according to the retrieval conditions as described above, 
and then proceeds from step SP10 to step SP11 to display 
retrieved files in list format. When displaying the 
retrieved files, the system control microcomputer 19 
displays a list of the retrieved files with thumbnail 
images or titles of the retrieved files in response to an 
instruction by a user as described in relation to step 
SP6 above. 

Then the system control microcomputer 19 proceeds 
to step SP12, and registers entries relating to each 
retrieval result in the index file so that respective 
folders for results of the retrieval processing are 
prepared under a folder collecting retrieval results. The 
system control microcomputer 19 further registers 
succesively entry numbers of the retrieved files in the 
registration information for this entry, and also record 
the retrieval conditions in the text entry file. In this 
processing step, when a range for retrieval is specified 
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by a user and the range of retrieval includes retrieval 
results in the past recorded in the index file, the 
system control microcomputer 19 produces a folder for 
discrete retrieval results under the folder for discrete 
retrieval results in the past. 

An upper half portion of the example shown in FIG. 
6 illustrates a case in which 12 movies imaged in 
September, 2003 are retrieved according to the retrieval 
conditions set based on the date of imaging; a folder for 
discrete retrieval results relating to the 12 movies are 
registered in a virtual folder having a folder name of 
"2 0 03-9" indicating the month and year of imaging; the 
folder with the title of "2003-9" is retrieved; and then 
a result of imaging on September 14, 15 and that on 
September 23 are retrieved. A lower portion of the 
example shown in FIG. 6 illustrates a case in which a 
folder for a retrieval result with a title of "retrieval 
performed last" is prepared by last retrieval with 
specified date, and retrievals are performed, by setting 
the folder with a title of "retrieval performed last" as 
a range for retrieval, according to a retrieval condition 
of both a year of imaging and still image and another 
condition of moving picture with five minutes or more of 
replay time, respectively. With the configuration as 
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described above, in this optical disk device 1, it is 
possible to refine a range of retrieval by effectively 
utilizing retrieval results in the past, which enable 
reduction of time required for processing. 

When the system control microcomputer 19 registers 
folders for discrete retrieval results, if a number of 
folders for discrete retrieval results is larger than a 
predetermined number previously set, the system control 
microcomputer 19 deletes a folder with the oldest update 
date based on a record of updating date set in the 
folders for retrieval results, and recorded a folder for 
a new retrieval result on behalf of the deleted folder. 
In this embodiment, no unnecessary records as results of 
retrieval are stored to prevent increase of a data volume 
in the index file, which enables effective utilization of 
a memory space in a recording medium. When a folder for a 
result of retrieval is recorded, the system control 
microcomputer 19 accepts a folder name specified by a 
user. 

When a result of retrieval is registered in the 
index file in step SP12, the system control microcomputer 
19 proceeds to step SP8 to terminate the processing 
procedure . 

In contrast, when retrieval results in the past 
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cannot be used, the system control microcomputer 19 
proceeds from step SP9 to step SP13 if a negative result 
is obtained in step SP9 . In step SP13, the system control 
microcomputer 19 successively determines records of 
entries in the index file according to the retrieval 
conditions set by the user, and detects files satisfying 
the retrieval conditions from records of entries in the 
index file. When determination of all entries is finished, 
the system control microcomputer 19 proceeds to step SP11 
and has the retrieval result displayed in list form, then 
proceeds to step SP12 to records the retrieval result, 
and then proceeds to step SP8 to terminate the processing 
procedure . 

With the processing steps described above, a user 
of the optical disk device 1 can execute the processing 
for retrieval on the index file to quickly and easily 
detects desired files. Furthermore, the retrieval 
processing can be performed more easily by using 
retrieval results in the past for retrieval processing on 
the index file. 

When a user specifies an operation other than 
retrieval, the system control microcomputer 19 proceeds 
from step SP3 to step SP14 in the case where a negative 
result is obtained in step SP3 . In step SP14 , the system 
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control microcomputer 19 determines whether or not the 
user specifies processing for browsing, and when an 
affirmative result is obtained, the system control 
microcomputer 19 proceeds from step SP14 to step SP15 to 
have files recorded in the optical disk 2 displayed in 
list form. In this displaying step, the system control 
microcomputer 19 has folders recorded in the optical disk 
2 displayed based on the layered structure registered on 
the index file, and has files allocated to this folder 
displayed with thumbnail images or titles according to a 
user's instruction relating to the folder. The system 
control microcomputer 19 further has favorite folders and 
folders of retrieval result displayed, and, based on the 
selection by the user, the system control microcomputer 
19 has flies allocated to each folder displayed with 
thumbnail images or titles. In the example shown in FIG. 
6, a focus is set on the folder for a result of retrieval 
performed according the condition of "pictures taken in 
2002" as a folder name, and when a user operates, for 
instance, an operator for decision or the like, the files 
on the folder are displayed. 

When the folder or the like is displayed as 
described above, the system control microcomputer 19 
proceeds to step SP8 and terminates the processing 
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procedure . 

When a negative result is obtained in step SP14, 
the system control microcomputer 19 proceeds from step 
SP14 to step SP16 to determine whether or not the user 
operation specifies registration of contents as a result 
of imaging or deletion of contents as a result of imaging, 
and when an affirmative result is obtained, the system 
control microcomputer 19 proceeds from step SP16 to step 
SP17 to register files relating to a result of the 
imaging in the index file in response to an instruction 
for recording a result of imaging or to delete the 
corresponding entries registered in the index file in 
response to an instruction for deletion of a result of 
imaging, and then proceeds to step SP8 to terminate this 
processing procedure. 

When a negative result is obtained in step SP16, 
the system control microcomputer 19 proceeds from step 
SP16 to step SP18 and terminates the processing 
responding to the user's operation, and then the system 
control microcomputer 19 proceeds to step SP8 to 
terminate the processing procedure. 
(2) Operations in the embodiment 

With the configuration as described above, in the 
optical device 1 (Refer to FIG. 1) , video data and audio 
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data acquired with imaging means and voice and sound 
acquiring means are encoded by the video encoder 11 and 
the audio encoder 12 and then are converted to a data 
stream of an QT movie file by the file creator 15 and 
recorded via a recording system including the memory 
controller 18, the error correction encoder/decoder 21, 
the data modulator/demodulator 23, the magnetic field 
modulation driver 24, and the optical pick-up 33 in the 
optical disk 2. With the functional configuration 
described above, in the optical device 1, a result of 
imaging is recorded as a QT movie file in the optical 
disk 2 . Also output data from the system control 
microcomputer 19 is outputted to a recording system in 
the optical disk device 1 in correspondence to recording 
the files in this optical disk 2, and because of the 
operations, management information for the file 
management system of the optical disk 2 is updated in 
correspondence to the record of QT movie file. 

The QT movie file recorded as described above is 
sequentially reproduced, based on the management 
information in the file management system, via the 
optical pick-up 33, the data modulator/demodulator 23, 
the error correction encoder/decoder 21, and the memory 
controller 18 and is decoded to elemental streams of 
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video data and audio data by the file decoder 16, and 
further decoded by and outputted by the video decoder 13 
and the audio decoder 14, respectively. 

With the optical disk 1, when the QT movie file as 
described above is recorded, the system control 
microcomputer 19 acquires data for thumbnail images with 
the file creator 15, and further acquires title data, for 
instance, in response to an input by a user before or 
after the file is recorded. In addition, information such 
as a file name relating to the file management system is 
acquired, and also abstract information of the QT movie 
file to be recorded in the optical disk 2 is acquired by 
the system control microcomputer 19. In the optical disk 
1, like the management information relating to the 
optical disk 2, an index file is prepared with the 
abstract information as described above in a memory 
incorporated in the system control microcomputer 19, and 
the index file is recorded like the QT file in the 
optical disk 2 . Furthermore the management information 
for the file management system is updated to respond to a 
record of the index file. 

In the processing for producing an index file in 
the system control microcomputer 19, abstract information 
is classified according to the attributes, and a 
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thumbnail image entry file and a test entry file (shown 
in FIG. 3) are formed in correspondence to a record of a 
QT movie file. Furthermore, information indicating an 
attribute of each entry, information indicating a 
relation between the entries, and the like are set in a 
property entry file. In addition, in response to the 
processing of files recorded in the optical disk 2, for 
instance, information indicating the relation between the 
entries is updated, and with the operations as described 
above, the index file is formed on a memory and is 
recorded in the optical disk 2. 

Because of the features as described above, in the 
optical disk device 1, the index file provided improves 
operability for users in various types of files recorded 
in the optical disk 2. Namely, files recorded in the 
optical file 2 are displayed with titles recorded in the 
index file or thumbnail images, and a file corresponding 
to a user's selection from the displayed files is 
reproduced, and because of the configuration, the user 
can quickly and accurately select a desired file, which 
ensures the improved operability for the user. 

Furthermore, a folder for the index file is set, 
and the folder is defined with the layered structure, so 
that a number of files recorded in the optical disk 2 can 
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be provided to a user with the layered structure of the 
original file, which also ensures the improved 
operability for users. 

When setting the folder according to the folder 
having the layered structure as described above, also a 
favorite folder which is a virtual folder can be 
registered in the index file, and therefore a desired 
file can be selected also with the virtual layered 
structure based on the folder as described above without 
giving any change to the original layered structure, 
which also ensures the improved operability for users. 

The index file prepared as described above includes 
abstract information for a management object file, and 
for instance, the processing for retrieval according to a 
date of imaging can be executed on the index file, and by 
the feature, as compared with a case in which a file 
recorded in the optical disk 2 is retrieved by referring 
to the file management system, a desired result of 
retrieval can be acquired substantially more quickly and 
accurately . 

When a number of files are recorded in the optical 
disk 2, sometimes the retrieval processing is repeated 
for retrieving files, for instance, relating to a 
specific event such as an athletic meeting or a travel, 
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and in the situation as described above, the retrieval 
processing can be simplified without repeating retrieve 
processing if result of retrieval in the past is 
effectively utilized. In the embodiment as described 
above, a folder for summing up results of retrieval is 
formed with a virtual folder (FIG. 3) , and when a 
retrieval is instructed by a user, the retrieval result 
can be obtained by checking entries registered in the 
index file, and furthermore folders for recording therein 
a discrete retrieval result is formed under the folder 
for summing up results of retrieval, and registration 
information pointing entries of files as results of 
retrieval are set together with the retrieval conditions 
in this folder. 

In the embodiment, results of retrieval in the past 
can be used later by recording a folder for the retrieval 
results, which simplifies the processing for retrieving 
files and ensures the improved user interface. 

When recording the retrieval results as described 
above, the files are registered in the favorite folder, 
and also registration information based on entry numbers 
of the files is registered. Furthermore, the layered 
structure is defined by setting the same layer 
information as that for the favorite folder, and because 
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of the layered structure, in various equipments having an 
application program capable of processing the index file, 
data for retrieval results registered as described above 
can effectively be utilized, which ensures the improved 
versatility. 

When recording the retrieval result as described 
above, it can also be considered to record and store the 
retrieval result in file form in the optical disk 2, but 
in this case, an application program for files as 
retrieval results is required, which substantially 
degrades the versatility. Also it is conceivable to 
record and store the retrieval results in the device, but 
when data in the optical disk 2 is reproduced with 
another device, the retrieval results in the past can not 
effectively be used. 

In contrast, in this embodiment, the excellent 
versatility is ensured, and retrieval results in the past 
can effectively be utilized later. 

In the embodiment, when retrieval according to the 
same retrieval conditions as those employed in retrieval 
in the past is specified, the retrieval results recorded 
in the folder are provided to the user without retrieving 
entries in the index file, so that the user is not 
required to check each entry in the index file, which 
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ensures the substantially improved convenience in use for 
users . 

When retrieval is performed based on further 
refined retrieval conditions as compared with those 
employed in retrieval in the past, records of entries are 
determined successively according to the retrieval 
conditions by referring to entry for files registered in 
the folder for retrieval result in the past, so that 
retrieval is executed based on the further refined 
retrieval conditions, and therefore the retrieval 
processing can easily and quickly be executed. 

(3) Effects of the Embodiment 

With the configuration as described above, it is 
possible to effectively utilize retrieval results in the 
past by recording and storing retrieval result in an 
entry for a virtual folder at a later date. 

Furthermore, by executing retrieval by refining a 
range for retrieval from a range for retrieval in the 
past, the retrieval processing can substantially be 
simplified. 

(4) Other Embodiments 

In the embodiment described above, the present 
invention is applied to retrieval of files, but the 
present invention is not limited to the configuration, 
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and can be applied to retrieval of folders or to 
retrieval conditions in the past. In this case, entries 
for the folders are retrieved on the index file and 
registered in folder for retrieval results instead of 
retrieval of entries for files and registration of the 
retrieval results for file on the index file described 
above . 

In the embodiment described above, a data group 
based on abstract information and a management data group 
for managing the data group are stored in the integrated 
state with the QT file structure allowing external 
reference thereto is described. The present invention is, 
however, not limited to the configuration, and various 
formats are applicable in the present invention according 
to the necessity. 

In the embodiment described above, the present 
invention is applied to an optical disk device, and a 
result of imaging, an output from a personal computer and 
the like are recorded in the optical disk device, but the 
present invention is not limited to this configuration, 
and the present - invent ion can also be applied to 
management of a number of files recorded in various types 
of recording media including a magneto-optical disk, a 
hard disk device, and the like, and also to management of 
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a number of files stored in a prespecified server. 

In the embodiment described above, management 
object files are managed with a QT movie file, but the 
present invention is not limited to this configuration, 
and is applicable also to management of files of video 
data with various formats and files of audio data. 

Industrial Applicability 

The present invention relates to a file managing 
device, a file managing method, a program for the file 
managing method, and a recording medium with the program 
for the file managing method recorded therein, and is 
applicable, for instance, to an optical disk device. 
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